COPII coat assembly and selective export from the endoplasmic reticulum.
The coat protein complex II (COPII) generates transport vesicles that mediate protein transport from the endoplasmic reticulum (ER). Recent structural and biochemical studies have suggested that the COPII coat is responsible for direct capture of membrane cargo proteins and for the physical deformation of the ER membrane that drives the transport vesicle formation. The COPII-coated vesicle formation at the ER membrane is triggered by the activation of the Ras-like small GTPase Sar1 by GDP/GTP exchange, and activated Sar1 in turn promotes COPII coat assembly. Subsequent GTP hydrolysis by Sar1 leads to disassembly of the coat proteins, which are then recycled for additional rounds of vesicle formation. Thus, the Sar1 GTPase cycle is thought to regulate COPII coat assembly and disassembly. Emerging evidence suggests that the cargo proteins modulate the Sar1 GTP hydrolysis to coordinate coat assembly with cargo selection. Here, I discuss the possible roles of the GTP hydrolysis by Sar1 in COPII coat assembly and selective uptake of cargo proteins into transport vesicles.